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E5U * fife mfommk=f ic &^z. 

iuE*x;U1f«®SMte^8;!fftfcfitt£^©* 

mmm?- vnmsm* h^yvx.*^ iuE*i/u 

m ic tuts k u-r >*tiwi« t HfflfcH^Tfl&s* fifes 
»#m§y(7)y-xffiWiK^, tuts Fuorauii 
tuts v -xffiftfiis t © <o o x / u««± ic ?-mm 
mz-ftLTBtitetitc?- tuis^- hmsT 

OTOMMfcW* * ? + ^iHiSt, SuE? 
(7)T(7)^x;U$Iiirt(7)y-XWIii(7)£2^tulB^x 

;u*«<i: y ^^wkms.mt^-mmsKDm^mm. 

01*91 2 ] IftEftiUStl&flli? + */Htt&fc£« 

ttmm 3 ] IflEV-XttKfWCiEfll*, iuE K U 
-f VttWWttP 5 MEV - vtfHWWfcS* * + 
*lRlfl!>-»1S«?S oT, huE V-ZffittSElM-eS* 
C £ T 311*51 1 Xli 2 [cEK®@ttfflftX 

[11*31 4 ] msBf- h BUI* 'J > VWtm U tuE 
V -Xitt»g«W: iuE$*- h msro * *8P© huE * i / 1/ 
1i«©S«l«:^*ftTfiy, tuE KUOffifcSiiSi 

dWrfiTis y , tuES;iJS±Iii)i«tuEV-xffiiicSM 
*HC<fcaictuE'?x;HS«rtlE^*tiT^«c:i:* 

[ii*5i5] tuEi6S^-h§ym^^h^>^x^ 
[ii*5i6] tuEi&i^- hswi^jfih ^y-yx* 

[11*517] iuEV-X7*P708M>y-*ttJ*lfcJ: 
l««ffl^tii73l«:ffia*ftT^« C -t3If*51 
6(cES(DIBfHMM(?. 

[ii*5i s ] mzMiiiwmirttfax.w}i5fa km, 
w? c <t ^ftf&t r *b«j« i 7 ©^rnfr ice 



[«*519] tuEff*^[cM^tuE§meH«(7)l6S 
l*g«IM»Jll I^VS***© KUY>ifil!fiffii 

iuEfr£lR] icM^tuE^meHSWlfeS^- h IMIMHi 

n h 5 y >x* cDv-xfcmmm<t t fife, 

luE5iJSlcR^5ftfe*a©SBtii73«i:, 

tuES^BtiJ7DS*^tl^tlg^^tlfe^ttiffl^A7D 

fettiiO)7K¥tiJ7DSt, 

iuEa»©sBm73«©5t©-o*^-r**¥j£* 

luEKH'>«E«t*&«3ti«ffitt*fu fiSlcSS?«lc K 

WEalB3t»i<M«e«tf»«*tis 
■i£«i**«iet*SB3i«ffl*eBi3£*lHlfli:s 

¥iE«i**«l»e t fl*e«ij£*lHlll i: , 

luE*¥Ui^«lcffiK*ti, tuEIgK^aHKtcJ: 
S?*tife-o©luEi(6ilty- hS*l?»« h^Vv^X* 
t©IB?V-X7*P7*»fliT*IM5lHllli:, 

i3Ev-x7*P7©y-xai^icffiK*tifei««ffl^ 

ft^R-f o 

[11*111 0] luESftaftJIf^li— 3©luE¥9Pft 

(D^^tiiHcEKroglftii^mfo 
[11*51 1 i ] ^Bsjtic «t o t pS©-?x;Hi«F«glc 
«S Lfem? &tfIE?Lro a -SK^fg^IEJL^tuE^ x;U 

n y -x*tifc«i«©3fiiaicai6a s tife, tuEr> x 
KSiLfe^^KLroMtCcfc y mmm?- h 

[W*511 2] ^BSJttc.fcoTnSyro^xyWItSrttc 

»^Lfem?at;iE?La)a-6R3ifi«4*?*iuE'?x;u 
p §yro y - xitiwua© ifiiaicatta, $ fife, tuE x 
K«fflLfe^fg^mf ©Mtcj; y tuEies^- h 
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m&m 1 3 ] n*]i -\nm-\o oi^r jUjghcKK© 

iuE¥3Pf*S*. tulB^ x;U1f ft&tf iuEffiMiajl 
IB K K Vi6»fii«atf luEV-XffilWi«H n 

y, 

E^Epfin U tuE^xyWItiStftuEaJISiEAJirttT) 

tuE k is^ymmmmzfmzv-xfcmmm^ti? 
twto LTQizittzz t -mm(owmit^m\ 

ftPSJWtcJ; y iuES3£#-f K©7i;WIiirtKIE?L 

tuE^*fi*ffi iwnaa^BuE k w>rafacif« 
Efcwsnu A^tuEy- hmti^tuE^y- h§ym 

Y^yJl.Wf- HWac^xViz+yl/^luE 

S3E*-r*- K©?Kx>5/+;u<fe y tffi< %3<t e&m 

EfcEPfcO U WE3£$^IE?L£fluESi;l/«8fl£»ili 
*-STtuEiS;lJS±I^Jl^tuE3 , c^IE7L^#azt^ v 

tuE ku-t vffiiWiaatfHuEy- hwsicBrf^mES- 

EPiJP U WE3t«±iE?L36i«»aLfcHuE^«Sai&S± 

ic^+^i/fiSiaiEffiwiKDfiisua^fiE-r* 1 t 1 

filKJtiMHI&JI±*l&< ^*/l/McfulB^ 
tuE KU-T VffiKSJastfHuEy- hmffilCHuEfftHy 

-7X £ * V -X 7 * □ 7 icfl&S L T HuE3fcS£IE?L hu 

EBasaafliicssi^tifcc ticj: y tuE»iy- h 

[11*51 1 4] 11*31 1 71£ 1 O (D^^tlAHcEKO) 

tuE¥9Pft«s, tuE-? x/HiJastfHuEsaisaaji 

ttnS?S ( J, KiE^aMMK iuE**^Jl£1IMSi& hu 
IB K K Vi6»fii«atf iuEV-X*6l«S«tt p 

y, 

luE^«*i6»ii«s tuE KU-r >*6ttiI8, iuK?- 

h*aatf luEv-xit twiciftiEct y *>%mc 

**^«E*SttP U luE7x;Hi«StflS«Saa« 
rt<7)H?£iuE¥3PWi^ IE?L£iulB^«ftfI 

«L tuE KK>*6i«i«atfiuEy-xi6i«i«ic^ 

luE^«*i6l«i«atf tuE K K VSMWPilcBfW 



E£EPfin U froME?- hWUciuEUft*?- hSM 

iWfts h^y-yx*©^- h^©/K^yy+;i/^tuE 
&t#<ct- mt^y y -wi/ct; y < s« «t a s« 

E££pfin U luEWSS^*? *luE7x;Hi«rt*»Bi 
^tirrtuES;lJSiiajl[ctuE3 1 cfg^m?^«ffl*^ 
SuE KH-vrafilStfiufEf- I* WIlcBifWE* 
EPI)P U SuE3fc«£*?ff*» Lfc!u!BS;ISiI&Ji± 
(cffllff (OS«ffi«^JSt- 3 £ £ U\ iuEftSSS 

tuE K l^>ffilWI«&tf SuE?- h*aicluElft»y 

- hSMtiwas h^yyx^^tsfpttSgrB^r^cfca 
siM^«E*ffiip u tuEifeS'T 4 - hswimj&ii v^y 
yx$ £y-x 7 * □ 7 icflM LTtuE^^m^^tu 
EB»fiaj^nc*a*nfec t[z^mmm / f- v 

Wmm¥k V 3 >5>X* ©HHMEOSfb*. iulBI&S 

/f- hs«iwij« h7>^x*©y-^*6iWi«o*ffi 

[000 1] 

+ s xi* 7 7 ^ -> s y in 6 n* p^fflmESP 

*SW)MOSSHf«WfcJlf?atJ ! H«:«WR?lE<fc*31fi 
[000 2] 

[«e«©SBiB] ¥»^^-y^y+t(iMiittic«nT 
i^fttt, i^-y(Dwm\tmwMm\^\ nth 
t(Dmmx^iu^m.\mmiEt\T^ a 

ccd (m^s^is?) im®mtfHh<. /<xu 
^;uaM5in/- C 46, ew^^^zyy = y«f«a« 
^iMiicf < mm nroN^ 0 

[0 0 0 3] LfrU CCD (m^lS^SS?) [cliJ-XT 
© J: a ft Fp^S 3d y , Cti 5 ©RgffiUK&Tt 5 ti^Sffi© 

©c mo sx/kx«©¥9p wm^-t mnv. w&rm 
mmiz&mtTztctb. 4s=ixhfl«Bi\ 

©KJtftffitf C MO S x/UXWO^ftJR^iSSo 
TtN^fc46, CCDF«glc««ISJBaiHl8^yaWc< 

tN 0 

[0 0 0 4] CO<fc53B:tt3ilcj»it.. £^ 

IfflfbftffilcJ: y +t7 = 7 □ y&LT(OT/U7>*ttmTZ 
Zt&eimicr^TZT^Zo -15. 

ftcD^etcoiNrii, MossH'y— y-fey+J-<fcccD 

<y-5?-feV9-i:©ttll»4*#<. ftlc. MOS§y^ 
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[0 0 0 5] CtUctfLT, x-^PU>X&ffi<Djt£ 

j; y wwssiBPS^mfk?*, moaanKksasu: <t y 

HUSK 2-3 h5V^X^^5S«iiBlHl»fl«*aT? 

« @£/ tt» - sassffi**-!* a c £ 

[0 0 0 6] EG><fc3ajSfr5s CMOSSEffi(C<i:«tt 

li, MS® CMOS KffiliW©ftSSS!fflKffi£&E£ 
LftONf c #, % CMOSjiaHSg^gftSK^III-^'y 

[0007] ccfctts «Mtsflt^saaiHi»*» 

Tl^o T'^x-f 7' CMOS -fp<-^*V9-*f©iSft 
ffit LTJKT©*fM!iWI*H'5ft*. BP"^ CMD (Ch 
arge Modulation Device : «ffiSnX?) WmWm<m 
^ttftMBB 60-140752 *4»B f &HQ 6 0-2 
0 6 0 6 3*i»R, #M¥6- 1 2 0 47 3«MMSlc 
4ill*ftT^*o C©*?tt3lfi*SSi3lt?«iilcCCD 

w^^ixyAtifc*?r$y, *fc mp**iri± 

£tf5fc46MOS h^>^X^<7)y-hmffi^7* 

5MOS h5>v f 7.^<7)7* h^- \>WMT(0?- 
fcH<!:S i Ji<7)^®lc«ft£tf "c\ *9lfi&l1!lj£?5?*>© 

[0008] Sfe % BCMD (Bulk Charge Modulated 
Device) m @ f*»«3S?W:# HPS 6 4 - 1 4 9 5 9^£ 
«flc4ill#ftT^*. El 1 3 (a) lEjj*T«fcaiEs C 
<7)IS?^F>IP*£ft±*-£3fc46MOS h^>i>'X^(D 

hms 7 to n ji 2 ±[E^#g^m^(7)«fflJi 3 £kw-t 
tSct y ^ss 1 mc3£«£W5®»8mi 3 *kw-t, ft 

SHT*/-rX*MHWLTl*»*. ftfc\ H1 1 3 (a) 

[0 0 0 9] *5tE, HttttESII^ADBIfHMHR? 
l*ftlHI¥ 2-304973 ^^ffllc^MtrftTl^o £ 
Oil6?lcfi^Ttts 'JVW-HliMfU y> 



tu y y k m& a t> ct a [e k u < ymmmif 

*;UB*iRi©-SP©5 1 -v*;UB1i«T©7x;Hi«rtlc 

mien LI*t >-> -wKDffil^ £ C 5 fc-frffiKttfc C 

[0010] c h^V^- KlE 

^©3fc»£WS©*»fc<fc ySfi/KT'X^^fiJffl L 
THHifcSlffli-rao #IE, aHS63Sa©3lfiBB«?SoT 

3t«4«s©»3(w>SL^«^iEWsii-ps y. ffl^m^tE 
mm®*®-*®*.. m&j^-ynmmmm-oT 

[00 1 1] 

l£fflftimL&otTZ9ffl LfrLfttfS, CMD 

<fc * ^ > #A»#J«5N± IBS L t ft* in £ on 3 Basics 
3 C BCMDSHfMWaiS??«\ 013 (a) [E,Ts? 

<taiE N m^san36^7* h?-r>wi7Tfl>?+* 

;HilSE^lSElE#S-r*fc46, h^>^^*+»lEi&jfp 
*WCtfilL<, 01 3 (b) IC^-TctatE, «9IE 

[00 1 2] $fcs *1lf*8Wi 3 rt?©* ■vy7 , »Wi 
7* h^-hmffi7T©5 1 +^;^i±sE^WEifcau ? 

*5lc N CMDSat;BCMDS!@fta«il6? 

li 7 * h f- v nmmrn ti^ct -crm u s^&p© 
m o s mmmm Mm<D^m.^Mz a zwtamm. 

[0 0 13] £Slc, 7* h^- hmffili^rii, SGI 

$7- /KOfif i: C 5 -BP© ? + ^/HifilT 
© 7x;l/p,±Sl*l o T y -XffittfiUafi* 5 K U'T yffi 

ifc^iEfc/coTisitTi^fc46, m^t-mE#e^H 
awi«©i$it t ft y . y-77*P7 ww8±m?ff* 
mEiES»r * ±TH-#sB«it e tift in t in a 

S*Ng§ o 

[0 0 14] *«W(4. ±a<)!>W»lCfi*Tft*ftfeti 
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[0 0 15] 

£^t, tuEgft^y*- k«\ -»m§y©¥3»&«« 
±©s*t» m§y<7)¥if «i ic^tr fife-awa© 7 x 
;hps^ luE'jx/ufijacaa^^tfftfcfiW** 

« h^v^x^u, HuE^xii/^acaa^BuE^ffi* 

IMPS^ tulE^x;Wlii(7)aJi^tulE 
IBOi;MMI±lcy- f*lftliffll*^LTJKja*tifc^ 

-hmfficts mE^-hMTCJx/i/fwiflDWicm 

*;HW* £ * ME? + *;MIW©T© 7 x; WHWrtflDV 

[0016] tmm2(D%wtt, tmm-\ lamamK 

*5i 3 o>miit. tmm i xi* 2 icEK©@ttffl*X7- 
ic«y, iuEy-xffittis«©ffi2fcj\ Sueku'vus 

-»1f «?«6 o I, tuE V -XiHMSEfiffl-pfc* C £ £ 
[0 0 17] B*S4©«Wtt, 11*111 71iS3©^r 

ft^cE«©@f*»§«?WA tuE^- hms«u 

>^IU tuEV-XffiW=KtttuE^- hmffi© 
**BP©luE'?x;Hi«©a«lc^*tiTfiy, tuE 
KU^^ffiWSlituE^- l» WI£Hfc<J: aiciuE7 
x;Hi«©aMlc^*ftT£ iuE£MI&fl(* 
iuEy-Xi£iMf «*Hfc<fc 3 ictuE^x/WMrtlcffJ 

[0 0 18] B*S5©«Wtt, 11*511 7bm.4(D^f 
ftTl^*Ei:*fc*fcLT^*. 11*51 6 ©f^ti. If 

*5i 1 fts 5 ©i^r ft^icEKosftiiftiit? 
tuEies^- vrnwrn^k ^>5>x*©y-x*£t«i 
«iE*«rigii3f«aw*nT y-x 7 * □ 7 sig&ttijs l 



[0 0 19] H«3S7©56Wtt. If*516[cE«©@f* 

n*Ji8 ©ami*. n*mi 7bm7 wrtimciR 
■j5faHLfth-e^zz£*im£LTvz 0 n*5i9 ©#g 

m\±. If*518lcEB©g]{*Ji§«?[^y, luEff* 

[p]icM,5stuEsmeiii«(7)^«^- vwmn^v^y 

lcKH'>«E*3i*KH'>«E«t*&«i:, SuEfi75 
[RllcM^tuESmeHS^S^- h£!*#MHili h5> 

jt»i^*e jl * £iE£&<e*$£tt £ , IuE5U*Ir1 

M^iuESmfeHIt©^^- hHWIMMl 

* ©y -Xffiftil«tf £ fc icffift* ftfc. iuEJUSKK 

w-saafcasrosiimattts tuESSBm^tt^^ft 

*¥j£Sft^A7Ji»?i:*WU SuESISlcK 
W-SftfeX-fy?^ SuEfcX^y^attfcttlflHtttJ 

»©SBffl*«l©3 t©-o*WRr **¥j£»i** 
buE7-T y ?©*¥^ttffl^A7DiS?l!:fiA**¥3£* 

0SS<!:, luE*¥Ui7DlB!lcffitt*tu tuEIgB^HK 
tcj: U51W^n/c-^©tuE^«^- h^m^a^ h5 

iuEy-x7*P7©y-xm73icffiK*ftfeBMR 

[0 0 2 0] 11*311 0a>«WH:, 11*511 7^S9©^ 

rn*ncEK©gift}i^»?ic«y, mmwmmm? 
lti^o w*5ii ®fom<mtt&z>K 

flt^«ttJ3K6l«:« t) , ^PSJttc J; o T p §2© 7 x; WI±S 
rtlcfg^ Lfem^StfiEJL©^ « R««^iE?L*iuE7 
x;^iiIrttc^fi£Lfcl6S^- 

n s®y-xffit«i«0jfiiaicgi&&$ftfc, tuE 

7x;U1S«J: y ^S;IS© pS©B«ffiSaMlc9H,NT 
K«fflLfc^fg^IE?L©M[cJ; y luBlftHy 

- hmmnm^ ^y^^omm^mti^ mm 
[0021] n*]ii KDmm, mwwm^z^ 
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x*© pa©y-xaawww>i65ziKa»asftfe, tu 

E^i/Hf «<fc t) ^SjIS© n §y<7)S;ISiIjAJi^«0^ 
[0 0 2 2] 11*311 3©«Wli. @ftaH»3R?l«:<J:« 

E«®@tt«fi«?fc:«j:33^^8ttj££i;:a3^Ts is 

pST^A iuE¥3WML iulE^Miraii, tuE 
►J. iulE^WWlL tuE KU^yj/zM®, huE 

hmnstftuEy-xffiWi^Bi^mEcfc y *>s 

l^HE^EPliP U tuE^iyWMStfaJISiEAJlrttT) 
IE7L£fuE¥«l*S*^ «?*HuE^*fi»ifil«i«L 
tuE K U-f >ffi ffiffiBtttmKV-xmmmicZti* 

nwm LT^sftt * c <h T?iS3it©amBfk*fTi\ #8a 
^yy^iumm^^'^t- mt^yy^iu^ y t 

ffi<S*<fcasmE*WliPU fulB^«SIE?L^BuE^ 
x;HS«p«g^»||i*-&THuES«Saa«llCHuE31fi«4 
IE?L£««£^ tuE KU-T VffiKSJastfHuEy- h 
WHKBlfWEfc&iH] U HuE3fc«£IE?ltf*«LfcHU 

ES;ia±i^Ji±ic ^ + icfgm^ro^i^M 

*J&«-r*££*>U:, tu1SK;lJSS&Ji±£P&<^* 

yHiJaictuE^+^msiRiicswwiSJa^^L, iu 

IB KU<>ffittH8»tfHuE$*- hmffilctuEf6«^- 

h §ym^s*m h ^ v -yx 41 T-mm z> «t ? s 
B^mE^Epjjp u tuEifes^- nawwauii h ^ y y 

X* «• V-X 7 * □ 7 izmm L TfuEft#8£IE7L#iiuE 

c £ t-ct y tuE«iy- km 

[0 0 2 3] 11*311 4©«Wtt, @f*«**Fl«:«fc* 

E«®@tt«^?U:<J:*3^^«ttJ£SU:S^T\ It 

!E¥3Pf*s*. luE-jxynuaatfiuEBasaaw* 

nSWA iuE¥3PWi, iu!2««tl>i iuE 
y, iu!2««W iuEKKV*£tKSi& iuE 

hmffis^tuEy-xffiWstcB^mEci; y ** 
fflijtc^^^mE^EpjiB u ioE-jxynuaatfiSjisa 

aJirtom?*loE¥3MM««:s IE?L^tuE^FMWifc 



w& tuE Ku<vi6»ii«atfiuEy-xi6i«i«ic 
iEjLatf*?*^ tuE^«*i6»ii«atf tuE 

K yffiWIlcft^mE^EPlJO U frolSE^- h 

■aictuEKft*^- t-sMMbm h^yyx*^- v 

;U<fcyt>B<S3<fc5S«E*SiiPU SuE3fc«£«? 
^tuE7 x/l/?I±Irt ^^B* ^ T tuEB;ISiiaji [ctu 

E3t«£«?**»*-fc!\ tuE ku-t >*6»ii«atfiu 

E?- h«aicBf^«E*SiiPU SuE3fc«£*?jf« 

a l tu ESiusimn ± icfi«#©fieii«*^-r 

* 1 1 fc ic % tuES;lJSiI^ii±^P* < 5F + *;Hi«lc 
Sm^piil^flML. tuE KU^yffittpBffifttfiuE? 

- h«aiciuEtt«y- h^m^a^ h^y-yx^*^ 

ffltt»?IM^-r*«t aSIMWE^ffiiP U luElftHy 

- h^m^a^ h5y^x**y-x7*P7ic»j«L 

T!uEft^£m?#!uEK;iSi£Ajilc«ff * t\tc Z t 
lc«t*luElft»y- ^m^H h7>^X*©Hfil« 

E©sfb*s h§ym^am h^y-yx^ro 

y-xitiwi«©mffis^icsji* c 1 7fln**«uj-r 

[0 0 2 4] *8S31CJ3^TU\ 5 1 + ^;WI±=J(7)Ta)9 

x;Mi«rtT»a5oTy-xjtfJWi«ojfiiziiE. ^jah 1 k 
u^yffiW^by-xffiWsJicM^^-v^uM* 

lRl©-a51S«-p*oTs y-XffiWsEffliJlc, + 

j: y t)Bu^««fts*wt*a-»saaji y t 7 

[0 0 2 5] 'j>W!)y-Hi*ffll^i 

^ hmffiro**&pro^x;^i±sroaiiti:y-xffi 
mmmm U h mffi^Htr i a tc x;m«0D 

x/HS«U:i5W-S n§ycDS;ISiiaji(7)^ n§y<7)S 
>ISiI^(73 1 C 5 7?m?[c>Rt LT<K^yy + 

[0 0 2 6] ^5[C, ^iiHatigjt^^-Ktl 
h 7> yx^ t U S3t^*- K©^*fi 

[0 0 2 7] p^^I/Hi?ffl^, *^tti 
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#O«ttJI»5>5>X**pM0Si:Lfcll^ ft 

^yffi^itstciExiimroB^mE v d d=&eptjp u ? 

- h*Slcffi^«E*SiiP Lfcfc*. «IWHi» h5>5? 

[0 0 2 8] LfctfoT, *7JJM^E<fcy, R*ttJL#» 
±E©<fcai«:«E*a]liPLftt* % S3fc#f*- 

s&jkdt^e&bu a;is±iaji^sffl*n«o -is 

[0029] »mmm,m^mmititc^^.m 
cticfcy, sh*t«e 

y, s*ssi^±icfiK£«j(«&s*tu &ewg 

©* + y T'jByta uft *;i/=i > * >xaii^r 

[0030] -75, sasaaiwnroiSJawi^xv 
-y-wl/ff* < 3fc«£WSff*8t l&iw, ami 
m±jjwm> ? Kuan sesssff sm 

ipsicsisif «£E*#Mf «t tf£ i:* c t iE<t y , h 
-yx^«, Hffl*EiciiraLTy-x«&*£ffc*-e 

[003 1] Ljb^s h5V^X*tflMnttllTHBfW 

[0032] sf c% ^ftm^©saa<!:s^M©m 



^-H6«i««^©^Mi:«lliT?Sy, BM«E® 

* + y t 7 *^- y h t LT(Dmmm^m±.(D / f- 

[0033] h^y-yx^©a®^xyu->3 
- h«a«ji-??i±s a®i±^^m?f[Ecfcy}ifc^tiT 

^>»4*-;u*aiE«t*/K7 1 >5/-v;l/Sll3{j«Bgfii:S 

[0034] -75, EGtfWiteas^Ttts h^yyx* 
©5 i +*;u««i±s «a«s*»aiL (sums) ^tc^ 

SftTl^feafc jl§y£*-vy7 7 Ii£ffMT3tEM5& 

[0035] j.x±(7)j:7iE, m-^frJist^tftf^m 

fe + */i«t<7> o i; wnwsaA l Tn y -x jsu 

s*y-xttttis«ifi< icft&^cctic £ y h^y-yx 
^ <owfii«ffi*«BJisii-r * <t -5 t -r * c «t -p. mm 

mm* mns3m)5% c m o s -r * - v-y*? 

[0 0 3 6] 

<ta iE, mffiHRi o i f*3[e n a^y-r*- Knit 
#ffl*«UifliMos h^y-yx^i i 2 t^BSSLTis 

^t5t^^0^^ o cn5li, -oro^x;WI±Sl 5^itW 
LTL^ 0 gp-£ N S3t^r-r*-Ki 1 K75^x;WI±Sl 

5 \mmm a %nm (Dm^wmmm u ^fi^tu 

fflMOS h^y-y'X^I 1 2(75^x;WI±Sl 5li^-h 
[0 0 3 7] S^^VtI— Kill ®*«»ffitMi«1 

7iM§MMos h^y-yx^i 1 2©KKV 

a*ftT^a. Ku-r vaaww* 1 7 a a u ywnv 
-hrnai 9©^jBW*BiyHtj<fcaic:»a**u yy 

Tttffly- h«S1 9©4"j&»lcy-XJMWW*l 
JgaStiT^S. y-KSS1 9T©9iJHai 5rt 
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man 6^ixuHfecfca[c*^ i ;7'^y-y h nanse 

[0 0 3 8] ftfc\ 3Efl»*ttWBMOS l*5V5>X$M 

1 2©»iftBsicy-h*ffii 9T©cnnai 5 <om 
men?* *Mmft&fflmi&Mz ■? u-> 3 > 

ffio J: a IE, 3>*;Hf «U:14 nS<D^*fi**»A Lfc 

n§y^«Ji (£»»m§y<w»Ji) 

«o KW>}»31 7att (V D D) 

(vscan) flt*&«2 i icffiatrtu v-xiw 
1 6l4SBHJ73tt2 0teffiR;!f;h.T^*o 

[0039] sfc, sye^-r*- n 1 1 ©§^2 4 
j-x^^i±s±^ji mm) 2 3^<tuis^tir^ 

*>?©^/^XliS£ffiiIig£ffl^TKIlll*ao IH2 
©±051814. EI1©A-A«BfS0l«:*IS-r*s *«W 

<^wmmm% cmo s^^-^v^r/t'Tx 

[0 0 4 0] 03<D±<D0[4, ? + *;l/*«T© , ?i^ 
WA 1 5 fl<7)** U T#? y h 2 5 ©ftififcfiMBfcjST 
Sfc* 0 3<DT<D0«\ 3fcSfeK-/Mjt 
^'jTM^y f-2 5kSa*tiT^«i:*0D, *+'J 
T^y I- 2 5£Sfc¥£tt*K3iiElc:¥ffm BP* 
HfflDF-F«c»a?KxV5/+/UH?a5*. fflU * 
+ 'J7^y h 2 5±©? + */HS«©fiS1S«©*? 

[0041] 041*01 ©B-B«»fiiia?sy, 05 

l4H10C-C«»fSia?S«o 0 2<73±<730lc^"r<fc 

ate, P §y->yavfrs%3S«i i±icna>>u=iv 

*xfc?**->-wH8*U xtf**->^lWi (nSW) 
1 2?||«. ^^^SPftSS^WrfJf «o C©n 

3Wi 2icps©'?i;ns«i 5ffj&8*tiTv*o ft 
fc\ «ffi-r«mffiiS*IHlc^tt:iS**»li-r«J:5 
IE, 7^-;UKI6SSI1 4£*©T©*FttliffiB^ 
1 3tM*ftT^. 

[0 0 4 2] gft$V*-Ki 1 1©l¥ffllCO^ 

zm2Rz}m4iz&vmwtZo bps* *x/hs«i 5 

Ml 2©aMlc^*ftfe^*fi*i6»1S«1 7 £7*18 
*ftT^« 0 IP*. IE?L (*-;W lc>Rtr«iI46^^li 
S£LTV*o WIW 7ttKU-rvmE (V 
DD) «tt&«2 2lcSSK*ftTiE©*ffil«:/U7 , X*n 

[0 0 4 3] Wz. 3fcflT3«ttifflMOS h5>5>X* 

(nMOS) 1 1 2<7)I¥ffl^col^T0 2&y : 0 5^Ccfc^; 



lft[E-t3o in*. y>^©y-h*ai 9#n+ a® 

7t-ft«lc»a*ftfen+ SflDKU 

^oy-hmai 9<D*ifegp[Cn + SOV-XffiiMf 

7aiy-XlWl 6®IHfl!>*x;l,1I«1 5±lc$* 
-h*6»S3l 8^LT^-hmffi1 9#ffM£tlT^ 

[0 0 4 4] ^-V^yWItSroTro^x/WItSl 5 

1 6(Dmm®-c&?z. y-xiiwi 6£H&-4:a 

lc, p+ M(D* J rV7 7 tf?'y h 2 5jf«B«*ihT^*. 
£(Dp + S!fl!>++U7'?K^-y h 2 514, fiOAWf-f^va 
A>£tc <fc mmt% C £ +t'J 7MV7- y h 2 

5 I4H® lc£ L: * 5F -v */ <fc y TfflOO * 1/ WW* 
1 5rtlcJgdE*ft*o 'J T'tffry h 2 5 tt? + */U 

lcaaft«S©nS^«!ft*SPALTnS!^*fi!|jB^l 5 

[0045] ±IBLfcp+ gffl++y7'?to-y h25T- 

*MS< ft«fea6, K l/^ VttWIW 1 7 a [ciSmi±££P 
MLfei:#lc3W8S*-;UtfC©*+ 'JT'^y h 2 5 
tc»£3 0 Ell4}t«4*-;U^*+ U 7*>y h 2 5 ic 
*»*tlT^*«»*/T^o 0 2©TISlc}t«4*-;U 
U Z^y h 2 5 icSfIL, ? + *;HS«(«:*? 

0^To Sfe, 5 L + *;HS«T©'?x;Hi«i 5rt© 
* + U T 7 ^ y h 2 5 ©ttifi©* ?«JtRriS i: *x >-> 
+ ^0roPffl^03lC^To 

[0 0 4 6] 06 (a) , (b) £#BSLT±fB 

©«3t©mffiH3lf *ffl^fc CMO S <y -5?* 
ft©««lcoLNTttWt*o 0 6 (a) 14, *««3®SI 
Jfi©Jgl8lc£^*CMOS-r/-^*V9-©lHlB!|ifiEH 
06 (a) lEST<fcaiC» CWCMOS^y- 
$?-bV9-tt. 2&^7'U-^y+f<7M£SoTi5 t A 

±EL/c«fit©mffiiSii6fl«5iJ*iRiatfff*iRiic? h y 

[0 0 4 7] mUttM* (VSCAN) ©Igft 

^0SS1 0 2»tf KKV«E (VDD) <DW%m 
@K1 0 3*WP^^r^(7)£e[c|BB^tlT^ 
^>o fittlCfi*lR]lElfcK£T©IHttH*1 0 1 ft©MO 

s v^y*Jw\ i 2©Ku-rvic % fkvie (v 

DD) ®m£&|slBl 0 3fr6fr«k— 3f3?T^ 

% k \y< ymmmwt 22a, 22b 

1 0 1 f»3©MOS h5>5>'X^ 1 1 Mb?- h[c N 
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£»t^ (VSCAN) 4>Sft££lsli&1 0 2frSfiS 
lc-oro?T^«S«ji*ffl^*&«2 la, 2 1b 

[0 0 4 8] £tc, 9Mlc9mmc&&±T<DmtiLWM 
1 0 1 |*|CDMOS h5>5>'X^ 1 1 2(DV-X6^JStc 
SS*gIttJ73tt2 0a, 20 bteafWFftTl^*. £ 
SIttJ73tt2 0a, 2 0 bteVmitmZZXfyTtL 
T©MOSf-7>^105a, 105b£>KU-f> 

(3fc£ttJffl^A73*F) 2 8 a, 2 9 a U: 1 Ofoffift 
JtlTL^o §XYyf1 0 5a, 105b©f-h 

(*¥jtttfl^A7J«lffl 2 8 b, 2 9bti7j<¥^»f 
^ (HSCAN) ©liB^HSgl 0 4Kjg^£ftT^ 

[0 0 49] Sfc, S-X-f-y^l 0 5 a, 105b©V 

-x (^tHfi^aiTjis?) 2 8c, 29c immcofe 
mmm ioee Lztrnm^m 1 o 7 nz 

BP*. =§#feHSi 1 0 1 ft(OMOS h5>->'X^ 
1 1 2(DV-X[i^m^Sl 0 6Kjg^£fu BX$ffl 

^y^x-SH 1 2©y-h-y-xF^<7)m<jii, sow 
/ u ^ - v - 7s tmmm immzntc susses mm® 
ft) i oeiCctU)^*^ 

[0 0 5 0] SB^Sfl^ (VSCAN) stf*¥^a 
fl* (HSCAN) tCcfc t). 3i& % &|i{ffiS*©MOS 

h7>i>'X5 1 1 2£«LTft<7)AS«kit#JLftB£ 
«ffl* (Vout ) m^iHitl^ _hiacD<fc-5tc. JUtf 

h»i o i agx?**- kiii st>Mos v^yy 

7,5-1 1 2rlt^*ti§(73T\ H*<7)SP#£CMOS8 
^<h, Igft^HSSl 0 2~1 0 4St>'^m^Sl 0 6 

[005 1] 06 (b) fcfc % *^IC^5CM0S<^ 
- 5>-tz V9-*Blft* #3 fc#>©&Atti7Dffi^<7)* ■< = > 
?*5F^-h£ijVto p§y<7)^x;WIi=El 5£ffll\ fro 
ftffi^tttifflh^yvv^l 1 2tf nMOS<7)if£lcii 
fl3T*o HfflBimifflttJJHIHI (fflfb) -WWBIH-R 
UJSBIH-fflttJSBIH (Mb) -• • i^a<fc5lcttyfi 

[0052] LZ(Dt$, mwrn'm^mmn^zm 
earn o i (D^i/minn 5i*]<7)7K^y5/-wi/frg<b 

f^^tCO^T^, 07, 0 8, RUm9(Dt^y~y 

«1 0 1|*g®3fcffl^«mfflMOS 1 2© 

li-lEltttlco^Ii 1 0 lc^-r^7*#BI 

[0 0 5 3] H7^SH9lc£^T, «ffilltt?K7 1 >-> + 

7 (a) , 08 (a) , 09 (a) fcfc, ^tvfftSttilB 
F^ (Mb) , RttJSBIHU:i5W-*ig4®D- 



(b) , 08 (b) , 09 (b) fck ^ft^ftfflmiBIH 
(Mb) , KttifflF^[cfcHt«0 5©E-E 

[0054] sr. mmmt. xm^nm (*-;w 

ffi£¥attrtfrSSEffi-r*SBIH?«6*o BPS, COBift 

*3t»4«s©afi»ai hot vmimm tw\ 

[0 0 5 5] *n«Hb»ft*fT5©tts 3W>»8tSBIHU:* 
-v y 7 7 /K^" , y h 2 5 LT«rfc63t«£W5£*» 

*fea6?a5«. FK>UW1 7a, y 

-h«ai 9atfy-xitttfii«i 6 icasaBfWE 

<tUt±*^mE^EPl)p-r^o fiPts VDDi^§2 2 
a , 2 2 b (Oft + 5 V ©«E*08& LT K U-f VffittiS 
$1 7 alcEPJlPU VSC AN^O£2 1 a, 2 1b[C 
ft+5V©«E*flaftLTy-hWi1 9[cEPl)0-r«= 

s/c, y-h«ai 9id$+5 vromE^EPJio-r^ci: 

1 7 a lcfflfll#ftfe»+ 5 V©«Efr*OSSV-XJ6 
flCfWCl 6lc£PfiD*ft*o 
[0 0 5 6] cromEEP^Oti, 07 (a) , (b) icjj* 

©*#?#N1S«»lJ ! P1g«£aLTp + sros^i 1* 
iriicirKj^u:?-*,, ctucfcy, 5i/nai 5f © 

tt¥^rtlc?Sg1-«*-;Kip + ^<7)S«1 1 tcm 

h 2 5 IcfcattftlTVSlI^ h^y^X^AWttlg 

m*+VTtf*>y h2 5fr5SPm*-ii«e:i:tt?*S 
5 veffiflD#5lcBU^- hmil&tf FWVI 

mzmuT % c ic j: y , im.?EMmtt\ y 7 7 *°y y 

h 2 5 fr 5SPtti*ti:^ CcffTf4 

[0057] ss*ra#&em*ftfc£?ii*i;uii«i 

5 ttfflgft Lfc««lcS«o ±1B Lfc cfc a SlOlBfttt, 

jse*s*si:#-&«:^oD?, *-vy^©i»«Kt>5^c 
££Sfc3t^ (kTCJI^) flm-iir, 

[0058] siwF^ii, yfiBWk<fcy3W8±m 

iUWl 5rt©*^ 'J7/t^y h 2 5 lc*a*-ii«IBIH 
?S«o COWHJ3IBT»tt*¥3£«eill*ffi'W!> 
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[C, VDDt«2 2a, 22b£iILTs ^T©mffi 
HUH 0 1 F*3©MOS \>^y*J7>* 1 1 2(7) KKVtt 
ftflWl 7 [CM OS l»5V5>X*#BlfEL5 3fl/?-+2 

~3 veffiowESWip-raii:*^ vscan^ 

|21a, 2 1 b^iiLT, JUSKMOS f>5V5>X* 
1 1 2®y-KcMOS h^^v-'X^^TJ-y h*7tt!i 

[0 0 5 9] KU'T^ffiWi 1 7 a 'VDWEWiHHc.fc 
p£!©2x;m«1 5rt©*a*+'J-\» (IE?L) 14 
P+ §y<7)8Sl 1 fl0l«:ffl*/£*ft3ftttx ■Jx/U^iSl 

^-r*-Ki i icjxiusai 5icm?-iE?L«A^ 

[0 0 6 0] EC?, MOS h5V5>X4M 1 2©^- 

ftmiiWTte Ku^viEiau k^^>iswi 7 

frSStffitfih*. -75, 3W8S*-;W*V-XttWIW 

1 6flDfi^*ffik3lfrftTV-Xl61{f»l1 6©7JKf# 
IU ■fcmffi©ffi<ftoT^**+ l J3 , ;iK$-y 1*2 5 
fc»»*;h.«. E©tttt£EI8 (a) , (b) K^t, 

[006 1] »8«IJM?©3fcS£*->l>©*»H:pSto 

[0 0 6 2] fBW>*3?ffl^SftT^*7* h^- hm 

mm-m* 011 u) las**?^ ssii^s^ 
EbiS ic j; « Btm^fg^ -/ i/saiic J; « *^ > y 

+;l/£HjfflS££S*o -75, C©H]5fc©ff«;j3^T 

a, \~^y*J7,$(D?**imim. 01 1 (a) ^ 

011 (b) lZ7rsT£otes v^y-J^cDf-vm} 

y^, wasiiyjBTtrLTiiwsfEisscttts 

[0 0 6 3] KOT^i, *B*;h.fc3fcS£W5lcacJ 

<w«ffl^ cvout ) *K*^-ra3in?*a. 3WH3« 

ttifflMOS h5>5>X*1 1 2*V-X7*P70lli: 
LTBfF^tf, Rfffflre (Vout ) ZtiitlTZ, C©« 

•qn mos h^yyx^i 1 2fl«ttjB]«!i6?Biffr*«fc 

ate, VDDilSi22a, 2 2bte«fc»A frftlEMO 
Sh5>5>'X^1 1 2©KKVlc^L*+2~3VSfi 
©WEfcfflSnfafcfcfcU:. VSCANMi2 1a, 

2 1 btCcfcU, JUSKMOS 1 2©y- 



hlc/L-f+2~3VSffi©«E*SliP - r«o *SU:. ft 
flHMWMMOS f»5>5>**1 1 24>V-;tlc£«3k 

xi 0 6*ffi«LT-s©*sit*sifr<fcaic-r«o 

[0 0 6 4] ££37?, £©Kti«©iIiu©«ftl8™ 
ft#££m^tf* + 'J T 7 ^ y h 2 5 F«glc#a*ftT 
t^*. 3WB£W5ff*+ 'J TM^-y h 2 5rtlc*8l*ft 
Sfc* ««MicjSL:r7i;u=u^;u*«U £F^m 
mi*x&t ztc&b. h ^y ^^©HfiiWEoffiT**) 
fcs-r. iwie^ i»Jiau, ^-vyjM^-yh 

2 5 ± ic fig£«tWBfiB * ft, SIctI±Si*I + y T'tK 
^7h2 5rtlc«a^tifc^^7K-;K7)M<!:^L:M(7) 

[0 0 6 5] £©Jf£, +t l J7^'yh2 5±fflil 
75, FW>SW1 7afiWei±. £IHW5*SflHE 
U, ffe©W#lcS«ira«tf£i;TV*fci6s 01 Olc 

jST<fcaiE» 3t«*«aifflMos h^y-y^i 1 2 u 

IS? PttJK T?©iifE# rTS6 «k ft § o 
[0 0 6 6] fe^T, itfl*«ffifflMOS Y^VJ** 

1 1 2©#mffiicii^©iMWE*Biijp-r*<tx 
-yx^i 1 2tttHDtttt?ttftr«. crofts h^y 

-yx^l 1 2li»3ffl6^lc«fc*y-X7*P7lHlB* 
»«ltmo?, Wi^fflicjcy h^y-yx^i 1 

2 ic-s*3S^*n* J: a \cf- v -v-xmnntm 
im»^i«s 09 (a) , (b) ^r<taic, 
v-xme^a< ft^o c©y-xmffi©aft*««i 

^tUTDl 0 7lCtti7J-t3o 

[0 0 6 7] ft£ % ±IB(7)KtUB< / F^(7)cfca[cS»L 
Ttxfet\ BP13s 01 Ol^t^atc, ^ffl^ttifflM 

os h^yyx^i 1 2iiiaffiis«-pBrffr«fei6, k 
n-y-y-xiH©*ttMH^- hum 9t<t)*°5p> 

->+/U7»£*tu *0>«ttMlcJ:y p§y<7)7i;Wi±S 

1 5rtictty-xts»ii«i 6 23iRio*#fl«#a-r«o 
[0068] t^T, ««^*-;u*y-xi6l«i«i 
6^ie©7i/u5«tt*iEa)73iRiicSfb*-&*^ m^t 
«t±-^<D^*atsB i 0 6ic«fcyas*ftT^«fei6, y 

46, 09 (a) , (b) fcaVf<fc3lcU y-X*ffi (V 
S) lew, 3"c^<K-;i/©>iA[Ccfcy*e{b*tifc^ 

[0069] cftcty, mmm\z&,m^tcmmm^ 

(Vout ) ftfiaci:*?**. 
/U <t SIEMIKomnf OiiX^tt^ff LTL^OT*, ^fg 
£*-/ME«fc*m«f«iy-hlMllit1 8#M^\©?Em 
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T\ 012 (a) , (b) U5*T<fc3U:, y-H6«i 

[0 0 7 0] Lfrfc, C®«ttJg»45&£@3&i«£jl 

T«ftfcE«ffiBttJtfRTtii:S*o 0 6 (a) , 
(b) [cLfctfoT, -aflDa«Lft@ft««ilt?fl!)31fi 

[007 1] &^T\ h^VS***©?- hWH 1 91c 
ffiL^- hmffi^EPllP U K^Y>SW 1 7 a [Z h 
5>^X-?(7)»^^^^^2~3 V(7)mE (VDD) 
£EPijp-t3 0 CflDfc** 5fcfc22flsU K 

7afr6y-XffiMisl1 6lcfi#5 

*y h 2 5 tcSffl*n^o e*Ue<J: y % ?+*;MMKr' 
6S£1 1 «cj£tf*ffi2Ji*iWWH*ft*i:i:t)^ 
*©V-XfflWIW 1 6ttifi©<Kx VS/+/MHEIl*ih. 
MOS h7V^1 1 2©Mfi«E#£lll?-*o 
[0 0 7 2] hmffil 91CMOS \~=>y-J 

7,$ 1 1 2 f&*n«Sgr»fF L ^ 5ft 2 ~ 3 V©?- h 
mE£ EpflP U V ffi»1S« 17alcMOSh^> 

v*21 1 2AWFL?3ft2~3 V<7)mEVDD£EP 

[0 0 7 3] £51^ mos v^yjtt i 1 2©V- 

*sw. cwctys mos h^y-yx^i i 2t*v- 
mos h5y-yx^<7)MfimE<DS»[ciiBiLTy-x 
y, T'cPMtMtab^jLfc^ffl^ cvout ) zwjmt 

[0 0 7 4] J-X±<7)<i;a[c N c©«W©*Jfi©JKS»c«fc 
ftfcf, SttiBfF (Wffift) -««F-Ktti»fF<7)-il 

UT'^y-y h 2 5*?+*;MWrF©-»«*lcW*T 
vztctb. f-+*;HW*©-»*filBfWli:U «y© 
^Bl#IIt^5Ci:i&^-t^o ctitCcfcy, HI 

i otcijvtcta^ h7>5?x**tt«ttttTttft*-e 



[0 0 7 5] ftfi, 01 3 (b) lc^-rS6lE«9©BCM 

s«^-r*-Ki 1 1 <t3fcffi^«ujfl3Mos h^y-yx 

£1 1 2t%W}%lcmtT^Z<DT\ 7*h?-hWM 
^©3fcHB*tt> <fc 5 6 WFSKi: «fc *#3fc«ffiftte®5e{fc 

[0 0 7 6] §ft£V*-Kl 1 1 

<t3Wi^«mfflMos h^y-yx^i 1 2<h(7)mM^$i 
- h«E*s^b*-&s y-x7*P7^#so : y-x 

JWr* 633, ±I3**WB»-W*, P 

1 5 ic p + §y<£>* -v 'J 7Mv7" y h 2 5 £ 

sm*-/^tau nMosh5>^ (mm 
-kujaimos h^yyx*) 1 1 2ic«fcy3tffi*£«HJ 

LTl^*\ n§y(7)7x;l/fI±I«fflL\ n+SO*+y 

7*^7 h*KWT«?*«»u pmos h^y-yx 
[0077] sttaftx?®^®ttj$&i*ria 

6 (a) »tbfflm?« ?-\-W.m-\ 9[Cft + 

5 VromE^EP^PT^C ctlcj: y ? + *;Hg«**ii* 
-ST KU-T yffitt1S«1 7 a lc£pflP£;h./cft+ 5 VTOM 
E^^ro S £ y -Xffitt1S« 1 6 lc EPJJP f 5 J: oizLZ 

i^*„ la^l, wy»A#a*^LT»UiiBiH/e^y- 
xttttis« i 6 icft + 5 v ©«E*«t»&t * «fc a ««s 

*9Jlcy-X*6tt1i«1 6lcfflRLTfc«fclA, 

[0 0 7 8] ^5lc, ±IB@ft»«Blf ; f-©^ft©fllfiE«' 
/^t!6 (a) IciS^T, m^0K<t LTS*SltS*ffl 

^m^rosaicjcy^i^ttifflh^y-yx^i i kd 

ti«fe«6. *a>ft«E£BW*ffl^i:LTSXyttJ-f C£ 
Sfc S**B^S«*^©ffil«:, V-X7 

[007 9] 

«S3t^-r*- Kfciww- h^y-yx^ 

[0 0 8 0] S^V^-KSPT^Lfc^ 
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Bmmm&mm*ifmtz ct#?t«. cwa y, 

ffi8W©@tt«^?£JI#-f*e:i:tf?*. MOSS 

[oo8i] sfc BiifiaaMS^+^yi/^aT©- 

U S y ©8B#£S*#MI«£ * * c £ tfT* *c 
LTl^©T\ 3t«£«ffil«:<fc*EBfiMIE©£fls£y- 

[0082] *sic sa^^-r*- Kt« 

TLZtc&b, ||P**|r|±?**. £fc, y-h«E*S 

LT, H£/t*-V»i^£ «K&I* * C £ 
*5tc N BESCCMOST'Ptxaffilc.fcy 

ass*, wsicf&ar * c t *. 

[0E©ffi££|Hej3] 

[01] *«w©*jfi©^«icffi«@fta«3it?©mffi 

ra2] *%®(Dnmmmm%®wm®m?(DmiiL 
wm&(Dm3 L (Dm&*n L sT, m i ©a- aukse?* 

[0 3 ] *«w©*jfi©jK«icffi« mimmn&omvL 

[0 4 ] *«W©*Jfi03»«llcffi« @ftSH**F© J&tt 

wmpm&xit'r*- K©«s£js?\ m i ©b - Bm 
[0 5 ] xmrnvmrnmrnimz ®#wm?<omitL 
Hi©c-c«»fiaig?s3o 

[0 6] 0 6 (a) (4, *3m©£Jfc©Jgttlcflt«Htt 

««ii6?©^ft©iHiB«*^-ria?s« 0 06 (b) 

14, 0 6 (a) <Dm#mS&&*tbftZi*ZmD9'(S 

[0 7] 0 7 (a) 14, *«W©*Jfi©^JBilc««@ft: 
«fl«?©»lfW©»lHIBIII©S«tt!8lCfe^*s 04 
©D - DttffiE?©/^ >->-wl/#*&£^-f H?S*o 
07 (b) 14, *«lB®*Jfc®J&«lc«*@ft««*F 
©Krf^f©Sa«©£3 3, 0 5(7) E - E 

[0 8] 0 8 (a) 14, *«W©SU»©JK«lc«3@ft 



©D-D HWtE 7?©*°^ >-> + 

08 (b) 14, *«IB®*Jfc®J&«lc«*@tta«il6? 
©BfWflMIWJilBO**tt!8l«:£^«, 0 5 © E - E 
» Wt® 7©* fx > -> + ; i^ft^f 0 ?s « o 

[09] 09 (a) 14, *«W©Safi©JK«lc««@ft 
««K?©iMtfS ©RWffllH©£*tt«U:i5W-*, 0 4 

©d-d sbt® ™*t>-> tiwmitm- 

09 (b) 14, *»IB©*Jfe©JB»lc«*@tt»«*F 
©IMtt$©RttJ»!IHI©£*tt!KU:£W-*. 0 5 © E - E 

[01 o] *»i£©$%©&jt£icft% §#»«&?©$ 
feH«rt©^«^tijfflMos h5y^x^©m^-m 

[01 1] 01 1 (a) t4, @ttSHM*F©W5y-tzy 

h^©^-v^;ma®©tt»i^Tx-r0r£y, 01 1 
(b) t4, *&w<om&<o&mc%z®#m#m?<o? 
+^;ma®©tt»i^Tx-r0T£y, 011 (c) 14, 

/ma®©ttn^/TxT0T£^o 
[01 2] 01 2 (a) (4, *mxomm<ofimmz> 
H«WM6? ©»f^ us® «8ue ra * % 5 ruuoi no t # w- r 
©«w©»fttt»*/^tia?a5*o 01 2 (b) [4, 0 

1 2 (a) ^K0^t^/c46©*+y7 7 /K'7--y hStf*© 
^©»?8fiE0r^5o 

[01 3] 01 3 (a) (4, S££0!lc*BBCMDffl& 
©@ftjWMf?©«3tlcoUNT/T^Briaii|-p**o 01 

3 (b) (4, sesE«yic«*BCMD«3i©@fta«3ft? 

1 5 ?i;mi=E, 

1 5 a n^«««« {^.nmmsKD^wimm) , 

16, 16a V-XI» 
1 7 *ffi«&ffig& 

17a Ku^yffiifc?i±s, 

1 9 hlft 

2 0, 20a, 20b ^BtHTD^, 

2 1, 2 1a, 21b §KSffl§ (VSCAN) i 

2 2, 2 2a, 22b K U-f >mE ( V D D) 

2 5 * + y T'tK'T" y h (S;ISiiaJl) , 
2 6 7X¥tti7DH, 

2 7a, 27b 7j<¥^»l^ (HSCAN) 
2 8a, 29a 3fc£UJffl^A73«6?, 
2 8b, 29b 7j<¥^»l^A«?, 
2 8c, 29c 3fc£UJffl^UJ73«6?, 

i o i mmm. 

i 02 sa^*fl^ (vscan) wMfcmm. 
i 03 Ku-rymE (vdd) wmtEA®^ 
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